ABSTRACT Health information systems provide information for decision-making at all levels, from planning and management to evaluation of health services. Registration of vital events is the most basic level of any health information system. This case study used in-depth interviews, observations and examination of documents to explore the system of births and deaths registration in Kerman province. The findings were evaluated under 3 headings: data input, data processing and data usage. A range of problems were identified concerning legal requirements, staffing, data checking and publication of data. Different approaches are suggested to strengthen the system, such as introducing regulations to oblige different data sources to provide data and allocating sufficient resources, including human resources, and an improved technology infrastructure.
Introduction
Health information systems (HIS) provide information for decision-making at all levels, from planning and management to evaluation of health services [1] . The ultimate aim is to improve the health status of individuals and populations [2] . The need for accessible, quality health data is growing in many countries and in developing countries in particular. Boerma et al. have pointed out that as financial support to developing countries increases there is an increased need to measure progress towards achieving health goals such as those of the Millennium Development Goals [3] . This can be achieved through monitoring specific health indicators.
Despite the crucial role of HIS in helping policy-makers to recognize problems and improve their health systems, most developing countries have poor HIS. To tackle this problem some developing countries have added parallel systems to their national HIS to gain better information [2] . While these systems may achieve better quality of information on specific topics, they can create problems in duplication of data and they risk damaging the cohesion of the whole HIS system [2] .
The need to develop quality HIS in developing countries has been identified by international organizations such as the World Bank [4] and World Health Organization (WHO), who established the Health Metrics Network in 2005 as the first global partnership dedicated to strengthening national HIS [5] . Based on the WHO framework, HIS are divided into 6 components: resources, indicators, data sources, data management, information products and information use. These components are also grouped under 3 headings: input, which is concerned with HIS resources; process, which includes health indicators, data sources and data management; and outputs, which are the products and use of the information [6] .
The most basic level of health data come from civil registration [7] , which is the continuous, obligatory, legal process of recording vital events [8] . Registration of vital events is one of the most important priorities in human society. A birth record confirms the existence of a person, which is the first step towards protection of his/her rights to life and social rights such as freedom [9] .
The aim of this study was to use the Health Metrics Network framework to identify strengths and weaknesses in the system of births and deaths registration in Kerman province.
Methods

Background
The health system in the Islamic Republic of Iran is a partnership between the medical education system and health care facilities [10] . In each province there is at least one medical science university, which is the official representative of the Ministry of Health and Medical Education (MOHME) in that province [11] . The district health network is an office under the supervision of the medical university, and is the official administrator of health and medical care in each district [12] . Health services in the rural areas are provided through "health houses", which are small health centres located in villages. Approximately 86% of the rural population are covered by health facilities [13] .
There are 2 main sources of mortality data in Islamic Republic of Iran: the statistics unit under the supervision of the MOHME and the civil registry under the supervision of the Ministry of Interior. The only official source for live births data is the civil registry.
Data collection
This study was a part of a larger study carried out in 2 cities (Bam and Kerman) which are in the centre of Kerman province. Kerman is the second largest province in the Islamic Republic of Iran, located in the south-east of the country.
The data were collected from examination of documents and observations and indepth interviews with personnel working at different levels of data collection systems, including data collectors in rural and urban areas, data processors and policy-makers at the local (Bam) and provincial (Kerman) levels. Conducting interviews at the workplace enabled the researcher to obtain a better perception about problems that could affect data quality. The documents used in this research were mainly available only at the target organizations. Permission to conduct the study was obtained through the vice-chancellor of the health department in Kerman province. Collaboration with the civil registry was obtained through a letter issued from Kerman Medical University. Permission to carry out interviews at the civil registry was issued by the head of the civil registry.
Results
The results are presented under 3 headings: data input, data processing and data usage.
Data input
Data input analyses the data capture procedures. The interviews established that the civil registry was principally notified of births and deaths by people's testimony on a birth or death certificate. This means that there is no direct reporting from any official health system such as hospitals to the civil registry. Apart from people's testimony, the only way that the civil registry is notified about deaths is reports sent from semi-private cemeteries. Regarding people's testimony it was reported that many people postponed notifying the civil registry of deaths and births until they needed it for a specific reason, for example school enrolment, insurance or inheritance claims. This was more likely to happen in rural and remote areas where residents had to travel long distances to access the local offices of the civil registry. The problem was compounded by the fact that the penalty for failure to register or for late registration is only a small fine, with inadequate enforcement of the law. In addition, deceased people with no property are unlikely to be registered at the civil registry Although the medical university and its data collection system in the rural areas had a better coverage of vital data in comparison with the civil registry, it had its own deficiencies. As mentioned earlier, the health system in the Islamic Republic of Iran covers only 86% of rural areas, which means that even with complete data collection 14% of the rural population are not covered by the system.
In urban areas, the following are required to send data to the statistics unit of the health network [14] : health facilities (private and public), forensic medicine departments and cemetery offices. However the study interviews revealed that the medical university often failed to gain data from the forensic medicine department and from the private cemetery office. Furthermore, there was inconsistency in data transfers from private hospitals between different cities. Another matter was that semiprivate cemetery offices and hospitals are required to send their data in a different format to that of the vice-chancellor of the treatment department in Kerman province.
Data processing
Data processing addresses the question of how the data are processed and by whom. The interviews and documents showed that the original data were transmitted in written form. At the medical university, the data were integrated manually at the peripheral level before being sent to the health network for computerization.
A number of problems with data processing were identified. The software used for data entry at the civil registry was different and incompatible with that used at the medical university. The organizations used two different version of the International Classification of Diseases for coding of mortality data. The medical university had a shortage of computers at some levels. There was limited technical support for the staff using computers. While both organizations used the data entry software for data checking, there was little manual data checking for errors. Feedback on the quality of the data was rarely conducted.
The study also revealed that there were inadequate staff of the appropriate academic level working with data at the medical university and the civil registry. Those who worked with data at the medical university complained of having to do other tasks beside data collection and of a high turnover of staff working in data processing. In addition, there was limited pre-service or on-the-job training of staff. This was exacerbated by an absence of guidelines explaining the data collection procedures in detail. Another problem mentioned were delays in data sending from the peripheral levels such as villages to districts and from districts to the centre of the province.
Data usage
Three items concern data usage: data analysis, data availability and policymakers' views. Our analysis of documents found that the only publication produced by the civil registry was one detailing the total number of vital events at the national level. There was also an annual publication of deaths produced by the Ministry of Health. Regarding the availability of data there were some limitations at both organizations, which were rooted in limitations of data storage or technology. Interviews with policymakers showed that they perceived the main problems as poor data quality, no guidelines for data collection, lack of forward planning for health issues in general and no incentives to use the data.
Discussion
The results of this study found that there were a range of problems in the HIS for collecting vital data in the civil registry and in the medical science university of Kerman province.
These started with poor performance in data capture, due to lack of coordination and collaboration of data sources in sending the data to the target organizations, and inadequate rules and regulations or enforcement of regulations concerning the reporting of births and deaths. Coordination and collaboration are important factors in ensuring that data are transferred between organizations in a consistent manner [15] .
Next there were problems with data handling, such as transferring paper data to the upper levels of the system, which did not appear to be an efficient method of data transfer [16] . In Pakistan, for example, the data from the peripheral levels are sent directly to the district level [17] . This method, however, is not the best one from the standpoint of speed, quality and accessibility. However, it may still be better than the method employed in the Islamic Republic of Iran. This is because the Pakistani method is likely to be faster [16] and it also reduces the errors that might happen during collation of the data.
Lack of compatibility of software and data coding used at the medical university and the civil registry also impeded the ability of technology to share and match the data with other data sources. This problem can lead to duplication of data and can decrease the accuracy of data [18] . The WHO framework advocates using software programs and systems which are compatible with each other at different levels [6] .
The quality of data collection was also likely to be jeopardized by deficient data checking, inadequate human resources and low data usage. It has been pointed out that incorrect coding and mistakes in the entry of data in the correct fields are frequent problems in developing countries [19] . Limited data checking was also linked to low data usage by policy-makers. If data are utilized, they will be checked and feedback on data will be sent to data collectors and processors. It has been noted that in developing countries there are few opportunities to give feedback to data processors and data collectors to improve the quality of data [19] .
The current study found that staff in data collection departments were often under-qualified. Recruiting staff with appropriate academic qualifications at different levels of the data collection system is recommended to improve the quality of data [2] . However, if data collection and processing tasks are delegated to health care providers, medical staff become overburdened and will view this as an extra and unwelcome task [6] .
Low morale among staff was also identified in this survey. Job insecurity and high staff turnover are discouraging for recently graduated staff, and may lead to poor morale which affects their quality of work [20] . High turnover of HIS staff was observed in studies carried out in Swaziland [21] and Afghanistan [22] . Training is needed at all levels of a data collection system and should include policy-makers in order to increase their knowledge about the implications of data usage and interpretation on decision-making. On the other hand, data personnel should be aware of managers' interests and needs. This will lead to improved data usage [23] .
The lack of guidelines for data processing found in this survey hindered the availability of a clear and straightforward definition of the data collection strategy and how indicators should be collected. This may have caused duplication of work and overburdening of staff. Introducing guidelines clarifies the objectives of data collection and enhances data usage, particularly when policy-makers are involved in these processes [23] . Promoting guidelines was recognized as an important factor in strengthening the quality of the information system in Mexico [19, 24] .
Possible delays in sending the data from the peripheral branches at the civil registry and regular delays in sending the data to the medical university were reported in this study. This can be traced back to the lack of strong regulations and inadequate management, high workload on personnel and also low data usage in decision-making. It is suggested that the information for managers should be available on a daily basis [6] .
Use of aggregated data can reflect low data usage at the provincial and district level. Inadequate data usage at the local level reflects a number of problems. One of them is the centralized structure of the Iranian health system in which key decisions are made at the national level and the local levels do not have an important role in decisionmaking [25] [26] [27] . Furthermore, lack of an effective and accurate health system was mentioned in interviews as another obstacle to utilizing the data. This reflects the lack of a culture of data usage in the Islamic Republic of Iran. The deployment of data has a direct correlation with the quality of data [23] . If data are of poor quality, they are unlikely to be utilized. If low quality data are collected, they are likely to mislead policy-makers [28] . Promoting a system of incentives for data usage is likely to increase data usage [23] .
Sending the same data in different formats is a tedious job. Having a statistics unit in individual departments is a waste of time and resources and leads to duplication of data. Establishing a powerful and central statistics unit could reduce duplication, increase the accuracy of data collection and even bring about greater availability of health information.
Conclusion
This study highlighted some ways in which the HIS in Islamic Republic of Iran can be strengthened. It takes the efforts of policy-makers to decide which parts of the system need to be improved and which parts should be altered. The results of this review suggested different approaches to strengthen the system such as introducing appropriate rules and regulations to oblige different data sources to provide the data; allocating sufficient resources, including human resources and appropriate staff training; and having a strong communication infrastructure to increase the speed and accuracy of data collection. Better supervisory activities should be in place to ensure that the data collection procedures are on track and that data checking is undertaken by competent staff. Using compatible software in different organizations would not only provide more complete data transfer but also improve the quality of data through data cross-checking. Finally, a culture of data usage should be encouraged by the government at all levels including the national, provincial and districts levels. Introducing guidelines explaining the indicators for short-term and long-term quality monitoring activities and establishing a central statistics unit in the Islamic Republic of Iran would be helpful in improving the quality of health data.
